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粒来延缓 MBR 中的膜污染。 
采用平行对比试验的方法，研究伴有周期性次氯酸钠反冲洗的膜组件 A 和
没有反冲洗的膜组件 B 处理园区废水。研究结果表明： COD 去除率在 90%以上、
BOD5 去除率在 95.6%以上和氨氮去除率在 93%以上；但在有机物和氨氮去除的
性能方面，膜组件 A 要比膜组件 B 略好。此外，伴有周期性次氯酸钠反冲洗的
膜组件 A 污染增长速率（MFRA=0.073 kPa/d）远小于膜组件 B 的污染增长速度
（MFRB=0.729 kPa/d），并且膜组件 A 的反应器池内胞外聚合物（EPS）和溶解
性微生物产物（SMP）的积累量都比膜组件 B 的小，膜组件 A 的总阻力和滤饼






和 25 L/(m2·h)时，膜污染增长速率分别为 MFR20=0.035 kPa/d 和 MFR25=0.053 
kPa/d，其值均小于在线反冲洗的膜污染增长速率 MFRA=0.073 kPa/d；同时聚丙
烯颗粒对维持膜的渗透性具有积极的效果，允许体系在高通量下运行；同时 COD

















其放入清洗池中，用 400 mg/L 的 NaClO 溶液以 10 L/(m2·h)反洗通量反冲洗 30 
min，同时浸渍曝气 4 h；最后在 pH 为 10 的 LC-90 清洗剂溶液浸泡 1 d，膜的渗
透性可恢复 98.5%以上。 







































Membrane Bioreactor (MBR), which combines traditional biological treatment 
techonology with advanced membrane technology, is a promising technology for 
wastewater treatment and reuse. Due to the high retention of membrane, the sludge 
concentration can be kept at a high level in the reactor. As a result, the loading rate of 
sludge can be reduced and the efficiency of MBR system can be improved. However, 
membrane fouling has become the bottleneck in the development of MBR technology. 
It can decrease the permeation flux, increase the frequency of cleaning and replacing 
of the membrane modules and increase the maintaining and operating cost. Therefore, 
it is very important to control membrane fouling to ensure the stability of MBR 
system. In order to mitigate membrane fouling in MBR, the online backwashing and 
addition of polypropylene granulates were investigated in this work respectively. 
For the online backwashing technology, membrane module A with periodical 
sodium hypochlorite (NaClO) backwashing and module B without backwashing were 
compared to treat domestic wastewater under the same conditions. under similar 
conditions. The results showed that the removal efficiencies of COD, BOD5 and 
NH3-N of both of the systems were over 90%, 95.6% and 93% respectively. The 
removal efficiencies of organic compounds and NH3-N with module A were a little 
better than those with module B. T Furthermore, the membrane fouling rate of module 
A (MFRA=0.073 kPa/d) was far less than that of module B (MFRB=0.729 kPa/d). Also 
both the content of extracellular polymeric substances (EPS) and soluble microbial 
products (SMP) in the reactor with module A were less than those of module B. It was 















smaller than those of module B. The results indicated that module A with periodical 
backwashing technology can mitigate membrane fouling effectively.  
Although chemical backwashing technology (e.g. sodium hypochlorite NaClO) 
can alleviate membrane fouling effectively, it can influence the environment due to the 
formation of adsorbable organic halogen compounds (AOX). Thus, it is necessary to 
find a new strategy that can control membrane fouling without environment pollution. 
Herein, the effect of mineral filled polypropylene granulates on mitigating membrane 
fouling was explored. The results indicated that granulates could reduce the viscosity of 
mixed liquor suspended solids (MLSS) and increase the critical flux significantly in 
certain extent. Polypropylene granulates mitigated cake layer fouling by mechanically 
scouring membrane surface, they also reduced tall filtration resistance via continuously 
destroying cake layer and preventing pollutant depositing on membrane surface during 
filtration process. The membrane fouling rates (MFR) were 0.035 kPa/d and 0.053 
kPa/d referring to membrane flux at 20 L/(m2·h) and 25 L/(m2·h) respectively. Both 
the MFRs were less than that of online backwashing. Meanwhile, polypropylene 
granulates have a good impact on keeping membrane permeability. As a result, MBR 
can be operated under high flux. The quality of effluent showed that the removal 
efficiencies of COD, BOD5 and NH3-N were over 90%, 95.6% and 93% respectively. 
The results also demonstrated that the biomass activity and membrane integrity were 
not influenced by the polypropylene granulates added. 
 It was found that the polluted membrane would be better cleaned in the sequence 
of water rinsing, backwashing at 10 L/(m2·h) with 400 mg/L NaClO solution for 30 
min and aerating for 4 h. Subsequently, the membrane was immersed in LC-90 
membrane cleaning agent (pH=10) for 1 d, followed by water rinsing. The flux 















recover over 98.5%. 
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